Introduction Sub-Saharan Africa is comprised of low-and middle-income countries subject to the residual effects of chronic poverty. Poverty contributes to health disparities and social inequities. Public health strategies and solutions seek to remedy the effects of poverty. Providing access to quality water is one priority public health project that alleviates adverse health effects, but may have additional outcomes. Previous research has not thoroughly reviewed the economic relief and relationship changes from implemented water interventions.
Introduction
Sub-Saharan Africa comprised low-and middle-income countries subject to the residual effects of chronic poverty. Approximately 40% of the continent's population lives on ,1 USD per day. 1 Health disparities and social inequities arise as a result of low socioeconomic status. A person's socioeconomic status can influence access to resources and may contribute to adverse health effects and negative developmental outcomes. 2 Associated effects may include poor economic resources or finances for water, food, school fees, clothing, permanent housing structures or other necessities. 3 -5 In a low socioeconomic setting, risks to individuals can include, but not be limited to, homelessness; high residential mobility; lack of nutritional resources; poor parental education, guidance, availability and time; insufficient funds for resources or income instability to be used for resources; lack of quality education and social services; increased adverse childhood events; and increased levels of familial stress from economic strain. 6 -8 These risks can contribute to negative developmental outcomes, including but not limited to increased familial or childhood depression, low self-esteem, poor academic achievement, ill health, high fertility and malnutrition. 6, 7, 9, 10 Tara Rava Zolnikov, Assistant Professor Elizabeth Blodgett-Salafia, Associate Professor Public health strategies and solutions seek to remedy the effects of poverty; unfortunately, public health services are perceived by some organizations as ineffective due to the limited progression in change. 11 Various programs have been implemented around the world to help individuals of a lower socioeconomic status, but these programs have not eliminated problems or even altered trends in poverty and residual outcomes. 8 Populations continue to experience poor standards of living, decreased capacity for individual development, and insecure social and economic growth. 1, 10, 11 Poor social growth outcomes may include relationship difficulties resulting from work-life imbalance that may interfere with economic progress. Studies have determined that quantity and quality of work can have negative effects on individuals. 12, 13 Poor work-life outcomes are associated with dissatisfaction with close personal relationships.
14 Even though in Sub-Saharan Africa, sacrificing family time for work may be deemed a necessity, the negative effects can result in poor familial relationships. 15 These effects can include major care deficits with child caregiving, diminished feelings of love and more conflict within relationships. 15 -17 One frequent public health intervention that may affect both relationships and economic instability is providing access to quality water. Water gatherers experience less transport and load time with nearby access to water and this additional time could improve work-life outcomes. Concurrently, relationships may improve and contribute to positive outcomes, specific to addressing economic challenges. The present study expanded on the issue of altering strained relationships due to both economic instability and poor access to water. The primary focus was on understanding how water can contribute to relationship changes that may have the potential to alleviate or alter poor socioeconomic conditions through positive economic changes.
Methods
This study took place throughout the historically semi-arid eastern district in Kitui, Kenya, where community members have been beneficiaries of various water interventions. The type of water intervention selected to be implemented varied based on village needs and availability of natural water supply; shallow wells, earth and sand dams, water kiosks, spring protection, and a water supply system were constructed throughout the Kitui district (B. Okotch, personal communication).
A phenomenological qualitative research paradigm was selected for this study, because relationship changes resulting from water interventions were previously unknown, and interviewing community members that have experienced recent access to water provided data rich in detail and context. Semi-structured interviews of heads of households, children and community members were used to expose experiences among primary water gatherers and their families after an implemented water intervention in the community. In the present study, the primary question that yielded results focusing on economic impacts following relationship changes was, 'Do you feel there are changes in your family because of the water intervention?' Convenience sampling was used to provide a sample of age, gender, education level, occupation and varied responsibilities or positions in the household (male head of household, female head of household, children) of individuals within a community. Audio records of each interview were transcribed and all participants gave full informed consent. The study protocol was reviewed and approved by the university's Institutional Review Board.
The initial data analysis included formulating a research question, collecting data, memoing, organizing, summarizing and coding. Further data analysis included identifying themes, patterns and narratives for theory development. Codes were manually generated based on the conceptual framework of a prior phenomenological study and through the research questions. 18 Main codes were generated into a codebook; codes included 'relationships', 'community', 'family', 'relationships' and 'economic'. Themes were then created from the codebook. The themes represented information that appeared to provide substantiation to the economic experiences of community members after experiencing a water intervention and nearby access to water. Themes were then reanalyzed and verified by the researcher.
This research upheld qualitative methodological standards. A thick description was used to detail culture and society explained directly by the researcher. 19 The researcher established trustworthiness through credibility, peer debriefing and reflexive journaling and field notes. 20 Data quality, meaningfulness and interpretation were established through depth and authenticity of data gathered. Peer debriefing occurred during writing, reviewing and developing interview questions. Reflexivity occurred in the field notes and included the researcher's thoughts on the participants, data collection, interview questions and general participant reactions to the questions asked.
Results
There were 52 community members (25 males and 27 females) recruited for this study. The average family size was 9 individuals, including 1 female head of household, 1 male head of household and 7 children. Ethnically, all participants were from the Kamba tribe. Participants lived in ranges of low socioeconomic conditions (e.g. low -low, moderate -low).
Participants were broken up into three groups: heads of household that were not primary water gatherers, primary water gatherers and children. There were 16 heads of households that were not water gatherers interviewed (15 male and 1 female); the average age of the household head was 52 (range 28 -78), the primary occupation was farming, and education ranged from none to Form 4 (equivalent of high school). There were 15 primary water gatherers interviewed; 4 were children and 11 were female head of household; the average age of children was 18 years old (range 15 -25) and the average age of the female head of household was 42 years old (range 24 -70), the average education ranged from none to Form 4. There were 24 children interviewed; they included 12 males and 12 females. The average age was 16.7 (range 9-34), education levels ranged from Class 4 to polytechnic school.
Through the 52 interviews, substantial information was obtained to provide an accurate description of experiences by participants after implemented water interventions.
Before the water intervention
Throughout Kenya, primary water gatherers are primarily the female head of household, but occasionally include a child or adolescent girl. Prior to the water intervention, the water gatherers could walk up to 7 h a day carrying 20 l of water on their backs while herding their livestock 10 km to the Athi or Tiva River.
I like that water. And, I even lack words to explain. . . because as I said, previously I used to go to Athi River for four hours and come back with 25 liters of water. Imagine 25 liters of water with a family of 10 people. This. . . you wouldn't have water to bathe, to clean the clothes, it was only for cooking and drinking. So, I can't fail to love and like this water. And everybody in this community is like me because we were all facing the same thing'. (Participant 12.4)
The primary water gatherer would collect water every other day, spend hours away from the household and in some cases, children would miss school, and then return with enough water for basic household use, 'We used to skip bathing-even at times, we might not cook because we lacked water to cook the food. The food was there, but no water to cook it'. (Participant 14.2).
This situation created a substantial strain on relations in the family. Family members experienced difficulties in irregular meal times and food availability, inability to converse with the mother on household or school-related issues, irritation with lack of bathing and cleanliness and general discontent with not having the helping hand of one able-bodied family member available. 'We had little opportunity to talk because I was busy-I had to cook, had to go to the farm, had to prepare . . . there was no time to talk and be together'. (Participant 13.2)
Household members experienced numerous economic hardships. At times, jobs, farms or businesses would be neglected; economic hardships were addressed after having nearby access to water. I used to lose business because when I went to the river, I would have to close my shop. When they found I had closed, they would move on to other shops. Ultimately, strained relationships and economic hardships appeared simultaneously and contributed to difficulties faced within the households prior to the water intervention.
After the water intervention
After receiving nearby access to quality water-a 1-h roundtrip venture-primary water gatherers experienced improved relationships due to access to water and fewer arguments over meager resources. Having additional time enhanced relationships, because it encouraged conversation between family members to discuss and address challenges.
It [my family] has been strengthened by having the water nearby because we are able to get water and be together here. I won't be gone half a day or a whole day-so that will give us time to be together as a family when my husband comes from work, my kids from school. . . we can sit and talk about how the day was and if there are any issues to discuss, we can talk about it. Maybe a kid goes to school and he needs some money, we can use that opportunity to discuss it and meet those needs. But previously, we had little opportunity to talk because I was busy, I had to cook, I had to go to the farm, had to prepare dinner. . . there was no time to talk and be together. But that is different now. This extra time, we use it, especially on construction-brick making-because we want to change the face of our family, our households-by having decent houses. Also, before the rains, we prepare our gardens and farms, so when it rains, we have already planned it, so chances are high that we will be able to harvest. (Participant 12. 3)
The water intervention encouraged economic development within the communities. Project development included brick making for houses, community gardens and improved structures within the community.
I love the project because it's development for the area. . . and when I say development-when water is near and you take less time to collect it-you are able to do other gainful activities, like farming. I can say it's development that now I am in my own homestead. I have constructed my own house. That is development. (Participant 13.1)
Many community members participated in brick making after the establishment of the water intervention. Brick making in the region uses the clay-like terrain and an abundance of water; previously, this venture was difficult to accomplish with lack of access and availability of water resources. 'Water from Tiva cannot be adequate for brick-making' (Participant 15.1). Bricks were used for a variety of purposes.
The construction is as a result of the water being near. I used to build with mud and trees to construct the houseswhich were only semi-permanent-but now, we can make bricks and construct permanent houses. . .. Build better classrooms in the school and also the church.' (Participant 3.1)
Gainful economic activities provided benefits for the household living area and for individual family members. 'It has really helped me because I can tell you, for two years, I paid fees for my son through making and selling bricks, which could only be made because water was near' (Participant 15.1).
As mentioned, primary water gatherers gained additional time (up to 5 h a day) by having nearby access to water from the water intervention. Given more time, water gatherers focused on work output, breadth and quality of work. 'I can do my job more effectively now because I have more time' (Participant 14.2). Another participant confirmed the advantages of having time to work on the farm. Now I can go and prepare the farm before the rains come. Even when there is rain I can work in the farm and collect water in the evening-or I can collect in the morning and spend the rest of the time in the farm. So, this will make my crops grow well and I will have a good harvest. (Participant 13.2) The quantity of agriculture reaped is economically stimulating to the household revenue; prior to the water intervention, fruitful yields were not guaranteed every year. Additionally, animal husbandry contributes to the family income. Goats and cows are popular animals to raise, sell and consume in the region. The weight and health status of the animal was important to maintain and upkeep; unfortunately, animal health was previously neglected as a result of poor access to water.
The animals, especially during the dry spell, used to die on the way to Athi because of their poor body condition, but now. . . they get water from the project here. Like, a goatthis size-it goes for nearly 6000 [Kenyan Shilling]! That is good money! Because it's healthy, you take [the animal] to the market and you will be able to get good money. You can use for your other needs, pay school feeds or buy food. . . that is from having the water project near us (Participant 12.3) Additional businesses were built and established throughout the community. Some included the expansion of farms, setting up new businesses, renting out newly constructed brick structures within the township and purchasing more animals. These changes began through meaningful conversations between spouses that occurred more often after receiving access to water.
I discussed with my husband last month that we would look for money to buy a greenhouse. This is way of scaling up to produce more fruit and vegetables and sell. People now are going to Ikutha to get these vegetables and fruits and instead, they can come here. We will be able to make money. . . (Participant 5.1)
Discussion
The Commission on Sustainable Development by the World Health Organization confirms the economic benefits of clean water programs. It is estimated that for every US dollar invested, there is an economic return of $3-34 USD. 21 The majority of returned dollars are derived from increased economic productivity of individuals or through collective partnerships in households. 21 However, the reasons behind the economic benefits may have not been fully explored. For example, strengthened relationships, collaborative partnerships or economically focused discussions may have significantly contributed to this productivity.
Main findings of this study
This research determined that collective partnerships can form through enhanced family relationships after receiving access to water. Prior to the water intervention, relationships were strained because of economic hardships. Households experienced economic difficulties in paying for children's school fees, buying bricks for housing structures, having water for house gardens, trees for shade in the compound, crops and providing water for their animals. After receiving access to water, relationships improved, because families were able to discuss and address economic challenges. Additional financial revenue was gained and used to pay for water to make bricks to sell or use on housing structures, expand on house gardens and agricultural crops, build new businesses, purchase water for animals and construct local water spouts near the household.
What is already known on this topic and what this study adds?
In summary, relationships were improved after receiving access to water. These improvements lead to gainful discussions between family members, primarily focusing on pursuing economic activities. An implemented water intervention contributed to improved relationships which in turn led to economic gains. By providing access to water, family members can rebuild their relationships, and socioeconomic conditions may be alleviated. Providing access to water is one opportunity to contribute to a myriad of positive social and health indicators while reducing the burden of poverty.
Limitations of this study
Possible limitations to the study included: retrospective data and recall bias from the participants, inefficient translation from English to Kamba, or deficient translation of answers among interviewee, translator and transcriptionist. Finally, the population does not represent all Kenyans, Africans or individuals living in low-and middle-income countries; however, the variety of locations throughout the district, various water interventions and participation of all household members does allow for a more complete picture. Location may play a significant role, and therefore, information obtained and analyzed may not be generalizable or transferable to all individuals who benefit from implemented water interventions.
Conclusion
An impoverished setting is a well-established predictor for negative developmental outcomes. 22 -25 However, the current research provides evidence that this situation may change with one public health intervention access to water. Households that received access to water experienced significant improvements in their relationships, such as discussions on how to improve familial financial gains, thereby changing their SES. By modifying socioeconomic conditions, negative developmental stressors may be altered and even completely removed. The information gained from this study provides a critical component in understanding the interconnected nature between access to water, poverty and family relationships. Ultimately, this research provides evidence of an increased need for access to quality water worldwide to improve both economic situations and relationships in low-and middle-income countries.
